Cell kinetics of mouse kidney using bromodeoxyuridine incorporation and flow cytometry: preparation and staining.
The kidney is recognized as a dose-limiting tissue by certain radiation treatments. The relationship between the onset of compensatory proliferation in response to irradiation and the expression of functional damage is difficult to study because of the low cell turnover in slowly proliferating tissues. We report on a method to obtain a suitable cell preparation from mouse kidney for study by flow cytometry using the recently developed staining techniques for bromodeoxyuridine incorporation. The labelling index of 0.3% in untreated mouse kidney was easily measured because large numbers of cells could be analysed rapidly. We show that compensatory proliferation after unilateral nephrectomy remains elevated for up to 3 weeks after surgery. Using the BrdU/FCM technique we were able to measure the duration of the S phase in normal and nephrectomized kidneys which we found to be 8.5 hr in both cases. The estimates of potential doubling time were similar to the time scale observed to elapse before functional damage is observed in normal kidneys and those in which damage is precipitated by surgery.